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C£*\ # o] 7 ] 400 o c ^^ofl-H ^ «fl^ ^<5> 

*§W4. ^-71 eMl^ <3<33 ^« ^ ^-7] ^<?m ^ ^ 

^ #EiZL ^ ^71 3fl€^ 90 ~ 400 TC 3 £r£.°lH CVD (chemical 

vapor deposition) y o Vl ^^-^ Al^-i- ^^4. Al^ $H -20 ~ 400 M ^r^H 

PVD (physical vapor deposition) *&*&°-3. ^-^^ ^^^4. 

£ 6 

Al afl^l, ^ 71^, 
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«K£^1 i*}^ ^ afl^ ^ {Method for forming metal wiring layer of 

semiconductor device} 

10: «>£^| 7l^r, 12: ^b}- sflBj, u: ^ , 20: ^r^\ 20a: ^ 

^-^^ sflli, 30: ^-4* 1-eiZL, 40: Al^-, 40a: A 1^1 sflU, 50: 50a : #<*r^ 

3fl€, 60: ^ «H^i#. 

£ ^ *ti^ i2t ^«ltr «>£^ ^3 33.3 aflS «^<H1 ^rtr 33 AS, 

^1 ^1 tLn]a.^( subm i cron ) c]^>o] oj-Ej. ^ 3£)*) A>o]^s. 7>^^ Jl^^ tiV£ 

31 4^ ^ yfl^l «<HH ^tb ^^m. 
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*>JL, 3.7} 33 #4iS>Jl ^1^ A>ol^ (feature size)7> # 

* ^^^i 33 7>#S]ji ^cf. J£^, _n33 «l£^ll ^ 

3°fl ^<a^(backend) <13 ^(thermal budget)^- ^Sr*}^ -3. 

^ 3713 1R3^ 5r-f^ ^^4. 
< 7 > tiV^^l =-4? tifl^i #2)^ <£-?-*1t3-(A1H ^e] A>-g-s]ji o^cf. A14 ^ 

«fl^d ^V-g-*}^ «ti^ ^ ^3°fl , *H§^ 513^4 ai tifl^i 

sfo^ ^^-a o] ^Ejj^(contact hole), *>#^ Al wfl^ Al afl^^ 3^ 

«.o] tilc,>i( via hole) «fl^i S}-3*1 *fl^Kr 7|#ol oji- a]-o]o] ^ 7 ]^ 

(recess) 0 <^-§- A1S. *fl^Kr cfl &<H>H , ^ -f^*V 3713 4^ ^ ^-4 3r^tr 

U ^-1- ^71 4<^*V ^ 7l^o] 7 fl^Jl olC^. ^Hlcfl^- 7l^ ^7-f 

oio^^ ; ^oj o.25/an °1*V°1 ^ tifl^ tg^o. ^ ^ofl^^ ^bh.§. 

^ o>^^e a] (aspect ratio)7> 37l nfl-g-ofl ^ PVD (physical 

vapor deposition) -f ^tr fi ^7] ^^rf. 

<9> H°\] n}e}-, ^Efl 7l^oll ^ =4* ^ yj-i^oflA^ ^H]^ ^ ^ 

°fl PVD (physical vapor deposition) ^-^.5. Al^-fi- ^, 
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(reflow)» ^l^i}. o} 7 H ^-g-£)^ ^* °ti^ ^# 

[«v^ 0 ] °1^7> 7l#^ 4^] 

3^ A>o]^ 7M^ JL^ «>£^ ^ Bfl^d ^^A] o}^s*E «17> ^Sj-g- 

^71 ^^>7l £ ^ofl Of- #51*11 wfl^i ^ H o V ^ 

c$o*o) ^ ^>7l ^cgnV jjjjigo} ^-a.^ ^ ^-#*Kg- ^tttK -#7] 

A oM *fl-f^ ^ #ellll- ^^W. ^"71 ^ #^12 ^ ^-71 ^ 

^ sfl^^l 90 - 400°C^ £r-£<>lH CVD (chemical vapor deposition) 

Al^Kg- ^Aj^cf. ^7] Al^- $H -20 ~ 400 °C2) ^£<H]^i PVD (physical vapor 
deposition) ^-^^ 

#7} E^l^ o§<*^ -#7l ^51^1 7l^ 71 SE^r # 



19-6 



1020020071387 #^ <£z}: 2003/2/14 

<13> -#7} TiN SE^r Ti\TiN^ f2£ o] =-^^]cf . 

<14> Wf^^Tfl^-, #7] ^4=- ois^^^ o_ S o]Jf.o^- 

^ #e]zLl- ^*}7l ^ ^-71 ufl-a ^ a> 7 ) ^ 

^ ^31^ ^3Hr^. # 7 ] CVD S^r ALD (atomic layer 

deposition) « 0 v ^°fl ^€ 4 1 ^^^S- 200 ~ 400 ^lEofM 

#7l ^^^^ ^2}-^ #7jl^r CMP (chemical mechanical polishing) « 0 V 
^ i&^r <i*l«Ketchback) IJ-'SH 
<15> ^-7] Al^S: DMEAA (dimethylethylamino alane), MPA (methylpyrrol idine alane), 

DMAH (dimethyl aluminum hydride), TMA (trimethyl aluminum), TMAA (tr imethylamine 
alane) ^ TIBA (triisobutyl aluminum)^ tM^-^ 
2r^-#(organometallic compound)^ Al ^>^-^}^ M0CVD (metal organic CVD) & 

*<h *§^m ^ SI*!. 

<16> #7] ^-^^ Al 1 ^ Sfe Al ^g-eVilS. ol^o^^ ^ 01 cf. 

<17> ^6\] o^*>lg ( Jl^^ «V£^1 ±.7} 9) ^4j- tiflA} ^^Al 0>^rf]E 3. e) ^ 

31£ ^-g: ^°fl -f^*V nfl^ °- oj^ ^ olcf. 
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^7} 4^1 ^AHlofl ^g^fe ^ o>qcf. £ ^3 ^*H*r # <M°11 

^ sj-^s] <H ^ a=th ^1 cfs. 4 71^:^ "^-oll ^cfeJ-Jl 7l*fl^ 

^-f , ^71 u^o] ^y) Cfs DVO] <flofl 31^ ZL A\o]6\) ^30] 4 

€- Ej-o] 7 fl7im ^£ 

<20> £ Hfl^l £ 6f ^ f^S] y>SJ-^*V ^ AH 6|| 14^- ^£^1 ^7} 9] tiflAj 3 

<2i> £ 1* %^§>^ ; wV£^l 71^(10)^1 EMli <g 3(14)* ^l^Rr ^c^^- sfl^ 

(12)* ^W=r. %7] *i<34 4€(12)^r #3 4i*}#4 34, cf# afl^ ^ofl 

f^£^* ^ ^71 E]^li ^^(12)^ £ l«afl 

£Al*V 44 ^o] Aj-71 HVSL^I 7 W 10)3 S.^ ^3 (51*1 >$§*)* ^#A]7l^ ^#* 

*r 9X^. a=fe, #7] *£<$n Jfl€(12)£] ^7)1^.4 4*- Qo}3_ ^Aj^ e^i^i 
(trench)* ^51 $14. 

< 22 > E 21- %2zf>}&, #7] 4>*fl^ ^3(14)4 ifl^ ^ #7] ^£4 ^€(12)4 Aj-y-ofl 
^ #3^(20)* ^^4. ^71 #1* ^4(20)-^ TiN, Ti\TiN^ 
o]-o1^ - 544. 

<23> £ 3 -g- ^4^, #4 ^ ^4(20) $W ^7} <33(14)* *fl-f^r ^ 

#e^ZL(30)# ^^*V4. 4^44.7))^ Aj.71 =.4* *tHZL(30)^ ^i^l^S ^1^^^. 
Tg^SLS. o}^.o]^}^ Aj-7] ^ #S ]ZL(30)« ^^^>7l ^^H, ^.^^1 ^ 
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^o)l #7l slAfl^ <^^(14)^ ^ ^ #7} ^^(12) fg 

^tr^f. #7l ^g^^l^^r CVD (chemical vapor deposition) ALD (atomic layer 

deposition) y 0 Vl ?Hl 5^. #7l ^tr #3" 

200 - 400°C^ ^3HH ^tr^. H ^, #7l ^i^^M- CMP (chemical 

mechanical polishing) ^ ^ <Hl ^1 ^ (etchback) ^°\] ^r<*l ^W^M , #7l B] 
^ ^^(14)^- ^fl-ffe #&|ZL# ^^^Vcf. o] ufl, ^a^]o S ol-c^^i^ ^71 

^ S^H(30)1- rfl # 7 1 2,3V * ^ol^l ^31^]^ 

#7l ^(UHH 7l^(key holeH ^^tf. °l^f ^ 7l* ^ 

7><$] 1- ^4^1 ^ ^ Sl^li ^^(14)^ o}A^)E ti] 7 ^ ^7>£]3>*1 ^ o. 

^St-^Cf. ^-o] ?}£.o] i§#^ #E]HH #7l ^i^^T CMP iE^r ^1^1^^}^ # 

71 ^^(14)^ tfl^l *8^3 7l^ol ^JjLig. ^7} 71* ^<H1 

Ai J^Stb -fVtS)31, H ^4 ^"71 EMl^ ^^(14)^ ^^7> ^^^1 #^ZLS. 

53.^*1 ^£1*1*1 SMI ^^f. 

£ 41- ^-S^, #71 ^ §sin(30) ^ #7] ^fl ^LC 12) #^<H1 CVD # 

^AS Al^-(40)^r #71 Al ^-(40)^8: ^ 400 ~ 1000 ^-^S ^#W. # 

7l Al^-(40) ^ 90 ~ 400°CSl tiling 7-1^011^1 ^^fl^lcl-. # 

7l Al^-(40)^r Al -fM^^r 2^#(organometallic compound )S ^l^-^^l^ # 

^l* ^>-8-*V^- M0CVD (metal organic CVD) ^ofl ^ 91^. #7l Al^ 

(40) *8#a1 Al 3^1iiL^ ^>-§-€ ^ -R-71^ W#S1 ^11- DMEAA 

(dimethylethylamino alane), MPA (methylpyrrol idine alane), DMAH (dimethyl aluminum 
hydride), TMA (trimethyl aluminum), TMAA (tr imethylamine alane) ^ TIBA 
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(triisobutyl aluminum)!- # ^ $XA. °1 f 1 , MPA-& Al iiS ^>-§-^ ^^MItt 

#7l Al^(40) ^-i- fl^r ^ 2* 150 °C 4^1 *r , DMEAA-H a> 

-g-*Hr ^£1 ^ 90 ~ 120°C^1 ^# ^ &-°JB.S. w>^3]^>7ll ^>-§-€ 

<25> ^-71 #7l #4* #eiZL(30) $H CVD ^^.S #7l Al*K40)-8: 

^^7> ^"71 A1^(40H1 31 *H ^€ ^ olcf. 

<26> £ 6* %2i^, #7] Al^(40) 4"H PVD (physical vapor deposition) 

^BV(50)^r ^tB}. ^-71 ^^-(50)£r Al Stt Al ^g-O-S. ^€ ^ 5M. #7l 
^nV (50 ) t£s$£. <fl^ ^ ^ _ 2Q 400°C^ WlHL^ ^Sfl^tJ.. 

PVD ^ A}-g-*H ^-7] ^^-(50)^. tgA^Hr 3 o. j §]e1 (heater )7> 

*1 ^ PVD ^ *J3* ^Wl^>J7 flC^TE ^-71 ^}B]6\] *dQSr * 

w-*r*l ^^-S^ #7] ^-4^(50) 3tb ^ *3 ^SLl- ^ sa 

t}. Et, ^(chiller)* ^ltr PVD ^ ^f-§-^H #7l ^^K50)-£ <§>8^- 

^£ S£4. °1 ^Mfe ^"71 ^^-(50) ^ *3 ^ -20°C^1 

<27> £ 6^- #3£*r^, ^^hV sflH(12) $H <8^S1<H 5Utt #7] ^^(50), Al 

^(40) 31 #3 ^#(20)^: sflE-^H, ^ 4€(20a), Al^ ^ 

(40a) £ sfle}(50a)°-5L ol^*]^. ^ «B^d^(60)^- 
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<28> Sj^ofl Ofs Hj-c^ ^ yfl^ fg^ W^c-flA^ iaV£*fl ^> ^2: ^ 

A]^ # ol7] iflSH ^ 400°C ol*>^ Bjia^ *i£r<HH Wfl^ 

^ vfl^ £ 5fl^o] Aj-«.o)i ^ ^^--i- 

S^*] #7} *HU*>7l ^7l.## 

1-elzL ^6)1 90 ~ 400 ^^^1^ CVD a 6 ^AS Al^# =l if-, #7] Al 

b|- Jfl6fl of _ 20 ~ 400 1 3 *1£-<>IM PVD U"^ £.3. *§^tH}. 

- <29> a. M^gofl o 1 ^ > J 1 ^^ a> £ ^ =4=. Hl |Aj fgA^Al O^ijE 7} ^ E) ^ 

3.S. ^oil o]*H -f^rtb ^P<3* ^ 5^. 

<30> o]#, U>^^ ^AHl-i- ^ ^Afl^Tfl ^^«V5a^, £ ^71 ^A] 

<^H #33*1 jl , £ **83 71^^ A}Aj-cq ^ vflofl^ # ^o^Ai ^Vcq ^Al^. 
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[3^8" 1] 

J 

^ * #7l sflU^ tf-fofl 90 ~ 400 °C 2] ^oflA-] CVD 

(chemical vapor deposition) U-^O-S. Al^M: ^l^r, 

#7] Al^ $H -20 ~ 400°C^ PVD (physical vapor deposition) 

1^*8- 2] 

#7] <=g^^ ^-71 ti>£^l 71^^ ^<^^ ^#a]71^ 53* Sr 

^IjLS ^fe l&JESfl i*}^ ^ tifl^l ^ Hj-^. 
[3^8" 3] 

^7] sHl^ <g<*^ #7l ^<£b]- sfl^sl ^f^l^cf ^ So]^. S^l^l^l 53 

* ^-3 £.3. ^ ^ri^l «fl^d ^ u o v ^ . 
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4] 

5] 

^-7] ^J-ta ^n|o. xi \TiN^l 3# o^o^fe S-^IS ^ ShELSfl 

^ tifl Al ^ Wj-^ 

6] 
7] 

^7i ^ $^«Hr 

^ ^£.3. *Hr «V£^1 4l7>^ ^ HflA] ^ wj-^ 

8] 
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A oM ^i^l^ CVD iE^r ALD (atomic layer deposition) 
y A^r s^io S ^ av £ ^ ^ ^ ^ ^ 

9] 

t^^l 1 ^ 200 ~ 400°c^ ^£^1^ ^s]^ ?ASr ^<ls. t}^ yj-s^i ± 

^ tifl^i tij-^. 

[^^J- 10] 

^17%H1 XZ^^i , 

#7l ^^^nvo. e^s}-^ ^-Tfl^ CMP (chemical mechanical polishing) ^ 5£ 

^ ^l^^(etchback) fHH ^H^lfe ^iLS. tiVSL^l ^r^l 

11] 

#7] Al^-& DMEAA (dimethylethylamino alane), MPA (methylpyrrol idine alane), 
DMAH (dimethyl aluminum hydride), TMA (trimethyl aluminum), TMAA (trimethylamine 
alane) ^ TIBA (triisobutyl aluminum)^. °1 ^ *1 ^ ^^s)kr 
sHNHorganometallic compound)^ Al ^^S. *}-%--&}^ M0CVD (metal organic CVD) : & 
^^5]^ ^-i: ^-^^-S. §>fe a>£xfl ^ yflA} tg^ a 0 V»j . 

12] 

^lli^l 5£<H^, 
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<$7) Al^ S=fe Al t^ D ^S o]^o|^^ ^^.S *>fe #51*11 ^ 

^ ^ yfl^I 
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